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FDDU
Procedures for Capillary Electrophoresis using the 3130xl or 3730

1 Scope

These procedures apply to the preparation of daughter plates of amplified samples followed by
the separation by capillary electrophoresis (CE) with an AB 3130xI Series Genetic Analyzer or
an AB 3730 Series DNA Analyzer in the Federal DNA Database Unit (FDDU).

2 Equipment/Materials/Reagents

Equipment/Materials
e General Laboratory Supplies (e.g., pipettes, tubes)
e Barcode printer with appropriately sized labels (2.0" x 0.5" or equivalent)
e Barcode Scanner, Hand-held (Symbol LS40001, 40081, LS4071 or equivalent)
e STaCS (Sample Tracking and Control System) Software (STaCS DNA Inc.), version 5.0
or higher
Robotic Workstation (Tecan EVO 150/200)
0 Tecan EVOware Software, version 2.0 or higher (Tecan)
96-Well Sample (MicroAmp) Plates (Applied BioSystems or equivalent)
96-Well Plate Septa (Applied BioSystems or equivalent)
Plate Sealer, microplate (Agilent Plate Loc or equivalent) with heat sealing plastic
GeneAmp® PCR System 9700 Thermal Cycler (Applied BioSystems)
3130xI Genetic Analyzer (Applied BioSystems)
0 3130xl Data Collection Software, version 3.0 or higher (Applied BioSystems)
0 96-Well Plate Base and Retainer (Applied BioSystems or equivalent)
0 Capillary Array (3130x1/3100), 36 cm x 50 pm (Applied BioSystems)
e 3730 DNA Analyzer (Applied BioSystems)
0 3730 Data Collection Software, version 3.0 or higher (Applied BioSystems)
0 96-Well Plate Base and Retainer (Applied BioSystems or equivalent)
0 Capillary Array (3730), 36 cm (Applied BioSystems)

Reagents
AmpFISTR® Identifiler® Allelic Ladder (Applied BioSystems)

AmpFISTR® Identifiler® Direct Allelic Ladder (Applied BioSystems)

Hi-Di™ Formamide (Applied BioSystems or equivalent)

GeneScan 600 LIZ Size Standard (GS-600 [LIZ]) (Applied BioSystems)

Bleach, 3% (household or equivalent)

Liquinox™ Critical Cleaning Liquid Detergent (Alconox or equivalent)

Water, reagent grade (VWR #48218-710 or equivalent)

10X Genetic Analyzer Buffer with EDTA (Applied BioSystems or equivalent)
Performance Optimized Polymer, AB 3130x1 POP-4" or AB 3730 POP-7" (Applied
BioSystems)

e Matrix Standard Kit, Multi-Capillary DS-33 (Dye Set G5 and G5-RCT) (Applied
BioSystems 4345833)
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3 Standards and Controls

The following controls are included on each amplification plate using the listed kit and will be
transferred for capillary electrophoresis. These controls will be interpreted according to the
criteria in the applicable FDDU Procedure.

Identifiler (ID) Identifiler Direct (IDD)
Negative Negative (aka Combo)
Amp Blank BIS
Positive (9947A)
BIS

4 Procedures

Refer to DNA Procedure Intwroduction (DNA QA 608) for applicable laboratory quality assurance
and cleaning instructions.

When using a Robotic Workstation, ensure general instnunent cleaning and maintenance is done
prior to use, as needed. See the FDDU Procedure for FTA Preparation and STR Amplification
(FDDU 305) Appendix A for additional guidance.

4.1 Electrophoresis Plate Preparation (EPP) Daughter Plate Creation

4.1.1 Create the daughter plate in STaCS.

4.1.2 Upon completion of the daughter plate creation, STaCS prints out plate barcodes with a
daughter plate designation. Place each barcode accordingly, on the EPP MicroAmp plate
and support base.

4.1.3 Scan the barcodes affixed to both the EPP MicroAmp plate and support base. STaCS
verifies the scanned barcodes.

4.1.4 Repeat for each plate that 1s being processed at EPP.




FDDU Procedures Manual
FDDU 306-8

Issue Date: 03/11/2016
Revision: 8

Page 3 of 18

4.2 GS-600 [L1Z] Formamide Preparation

4.2.1  Prepare the GS-600 [LIZ] formamide. The solution is prepared by combining Hi-Di
formamide with GS-600 [LIZ] size standard in a 50:1 ratio. One extra plate should be included
in the calculation for overage.

GS-600 [L1Z] Formamide
(per 96-Well daughter plate)

Hi-Di™ Formamide 2500 pl

GS-600 [LIZ] size standard 50 ul

4.2.2 Ensure the preparation has been recorded in the Chemical Preparation module of STaCS.

4.2.3 Store the GS-600 [LIZ] formamide in a refrigerator and use within the same day as it was
prepared.

4.3 Electrophoresis Plate Preparation (EPP)

The EPP procedure will be performed based on the amplification kit and the sample type:

Identifiler Identifiler Direct
Blood Manual or Automated N/A
Buccal Manual Manual or Automated

4.3.1 Quick-spin the 96-Well Amplification plate(s) for approximately 30 seconds.

4.3.2 Within STaCSs, select the daughter plate(s) to be processed and select the appropriate
scenario.

4.3.2.1 Additionally, for automated processing only:
e Scan the instrument barcode on the Tecan EVO Robotic Workstation.
¢ Ensure the Robot Maintenance Checks have been performed.
e Indicate whether each check passed.

4.3.3 Scan the barcode on each of the 96-Well Amplification plate(s), the EPP Daughter
plate(s) and each reagent required for the selected scenario.

4.3.4 Select "Process" and proceed with the EPP procedure.
4.3.4.1 For manual processing, remove the cover from the 96-Well Amplification plate.

4.3.4.2 Additionally, for automated processing only:
e STaCS launches the robotic software for the Tecan EVO Robotic Workstation
e If necessary, enter the appropriate user name and password at the robotic software
log-in screen.
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e Verify that the appropriate EPP script has been opened.

e Remove any plastic cover(s) on the 96-Well Amplification plate(s), if necessary.

e Ensure the selected 96-Well Amplification plate(s), the corresponding EPP
Daughter plate(s) and the required reagents have been loaded on to the
instrument.

0 Well Al should be in the back right corner of the hotels.

e Ensure the instrument has been properly flushed and no air bubbles are visible in
the tubing or syringes.

e Start the EPP script.

¢ Indicate the number of plates to be processed.

The following EPP procedure will be performed manually or by the Robotic Workstation:

4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

Aliquot 24 ul of the GS-600 [LI1Z] formamide solution into each well of the EPP
Daughter plate(s).

Add 1 pl of PCR product from the 96-Well Amplification plate(s) to its corresponding
sample well in the EPP Daughter plate(s) and 1 pl of the appropriate allelic ladder to the
designated well(s) in the EPP Daughter plate(s).

The Tecan EVO Robotic Workstation will re-seal the 96-Well Amplification plate(s)
with a plastic cover. For manually processed plate(s), heat seal the 96-Well
Amplification plate(s) with a plastic cover.

Visually inspect the EPP Daughter Plate(s).

Indicate the result in STaCS as successful, failed or aborted. Comments and observations
must be entered for plates with process failed results. If the plate(s) were processed on
the Tecan EVO Robotic Workstation, indicate in STaCS whether the bleach process was
performed.

Ensure the EPP Daughter plate(s) are covered with septa.

Vortex (approximately 2 seconds) and quick-spin (approximately 30 seconds) the EPP
Daughter Plate(s).

Return the 96-Well Amplification plate(s) to refrigerated storage in the post-amplification
laboratory (4°C £ 3°C) until data analysis has been completed, at which time the plate(s)
can be discarded.

4.4 Electrophoresis Preparation Denature

44.1

4.4.2

Load the EPP Daughter Plate(s) into the Thermal Cycler(s).

Slide the lid of the thermal cycler(s) forward over the EPP Daughter Plate(s). Do not
close the lid of the thermal cycler during the denaturing step.




443

44.4

4.4.5

4.4.6
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Select the appropriate method on the thermal cycler and verify that the method displayed
on the instrument screen matches the method outlined below:

HOLD 95°C 3 minutes

HOLD 4°C 3 minutes

HOLD 4°C Forever

Start the thermal cycler. Verify that the reaction volume is 25 pl and the ramp speed is
9600.

Ensure the Thermal Cycler Bar Code and EPP Daughter Plate Bar Code for each plate to
be denatured has been scanned into STaCS.

Select "Save" and indicate the result in STaCS as successful, failed or aborted.
Comments and observations must be entered for plates with process failed results.

4.5 Setting Up the Genetic Analyzer (Sequencer)

The type of AB Genetic Analyzer validated to perform capillary electrophoresis is based on the
amplification kit and sample type as follows:

Identifiler Identifiler Direct
Blood 3130x1 or 3730 N/A
Buccal 3130x1 3730

NOTE: If sequencer general maintenance is required, refer to Appendix A for guidance.

45.1

45.2

453

Start the computer attached to an appropriate AB Genetic Analyzer and log onto the
workstation.

Ensure that the oven and all instrument doors are shut. Press the power button on the
front of the analyzer to start the instrument. Ensure that the green status light is on before
proceeding.

Launch the Data Collection Software and Service Console application. The Data
Collection software will open once a green box is indicated for the Messaging Service,
Data Service, Instrument Service, and Viewer. Expand the navigation panel on the left.
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4.5.4 Replenish the buffer, water and waste reservoirs, if necessary.

3130xI Genetic Analyzer

3730 Genetic Analyzer

Frequency
(whichever comes first)

One week or
6 full 96-Well plates
(~36 injections)

48 hours or
16 full 96-Well plates
(~32 injections)

Anode Buffer Reservoir Fill to the red line Fill to the red line

(1X Genetic Analyzer (~16mL) (~67 mL)

Buffer with EDTA) Place on the pump block Place on the pump block

Cathode Buffer Reservoir | Fill reservoir to the fill line Fill reservoir to the line

(1X Genetic Analyzer (~16mL) (~80 mL)

Buffer with EDTA) Place in position 1 on the Place in the left most position
autosampler

Water and Waste Fill three reservoirs to the fill | Fill two reservoirs to the line

reservoirs line (~16mL each) (~80 mL each)

(water) Place in positions 2 through 4 | Place in middle and right

on the autosampler

positions, respectively

e To prepare 1X Genetic Analyzer Buffer, dilute the appropriate 10X Genetic Analyzer
Buffer with water and record in the Chemical Preparation module in STaCS.
¢ Ensure cathode buffer, water, and waste reservoirs are covered with septa.

NOTE: To avoid electrical arcing, all surfaces of the reservoirs must be clean and dry.

4.5.5 The oven may be turned on and the temperature set in advance to shorten the interval
between run activation and execution. It takes approximately 30 minutes to reach the

target temperature.

From the Manual Control menu in the navigation panel:

3130xI Genetic Analyzer

3730 Genetic Analyzer

o Send defined command for = Oven o
0 Command Name = Turn on/off oven o
o Value= On o Value= On

0 Execute by selecting “Send Command” | O

Send defined command for = Oven
Command Name = Set oven state

Execute by selecting “Send Command”

Set the oven to 60° C by selecting the

following parameters:

o Send defined command for = Oven
Command Name = Set oven temperature

o
o Value= 60°C
o

Execute by selecting “Send Command”

Set the oven to 66° C by selecting the
following parameters:

o0 Send defined command for = Oven

o0 Command Name = Set oven temperature
o Value= 66°C

0 Execute by selecting “Send Command”

heater

To turn the buffer heater on, select the
following parameters:

o0 Send defined command for = Autosampler
o Command Name = Turn On/Off buffer

o Value= On
0 Execute by selecting “Send Command”
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NOTE: The oven and/or buffer reservoir status can be verified by selecting Instrument Status
from the navigation panel.

4.5.6 Ensure the chemicals/reagents/array required for the Genetic Analyzer have been defined
and/or verified in STaCS using the Sequencer Configuration module.

4.5.7 If necessary, ensure any changes to chemicals/reagents/array performed on the Genetic
Analyzer have been recorded in STaCS using the Instrument Maintenance module.

4.6 Post PCR and Sample Sheet Creation

In the Post PCR module, the type of Genetic Analyzer (Sequencer) to be used for capillary
electrophoresis is selected, the reagents assigned to the sequencer are recorded and a sample
sheet(s) generated.

4.6.1 Within STaCS, scan the Sequencer Bar Code of the selected instrument that will be
utilized to perform capillary electrophoresis.

4.6.2 Scan the barcode on the Electrophoresis (EPP) daughter plate(s) to be processed.
4.6.3 Specify the Destination Directory for the sample sheet(s) in STaCS.

4.6.4 Create the sample sheets. STaCS creates a sample sheet file with the same name as its
corresponding EPP daughter plate barcode.

NOTE: If multiple injections of any FDDU samples and/or controls are required, the user may
add the injections during the creation of the sample sheet or later in the Data Collection
software of the sequencer. If extra injections are added during creation of the sample sheet, all
samples and controls on the plate will have the additional injections included in the sample
sheet.

4.6.5 Select "Save" and indicate the result in STaCS as successful, failed or aborted.
Comments and observations must be entered for plates with process failed results.

4.7 Initiating Capillary Electrophoresis on a 3130xI Genetic Analyzer

4.7.1 TImport the STaCS generated sample sheets.
e Choose Plate Manager from the navigation panel.
e Select Import and browse to the STaCS generated sample sheet file(s).
e Select OK to import the Plate Record(s) into the 3130xI Data Collection Software.

4.7.2 In the Plate Manager window, verify the following:
e Plate ID and Plate Name = the corresponding STaCS daughter plate barcode
e Type = GeneMapper
e Size=96
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4.7.3 Review the Plate Record(s)

e In the Plate Manager window, highlight the plate and select Edit to open the
GeneMapper Plate Editor spreadsheet

e Ensure the Sample Name column contains expected sample barcodes

e Ensure the Sample Type for Ladders and Controls and that the Size Standard, Panel
and Analysis Method fields are complete

e Ensure the Results Group and Instrument Protocol fields are correct for the selected
instrument

e Use the pull down menus to make any necessary changes to the spreadsheet

Note: The parameters (e.g., Injection kV) defined in an Instrument Protocol/Panel may vary
between AB 3130xI Genetic Analyzers. The Instrument Protocol/Panel(s) for each instrument
are available for reference.

4.7.4 Ifnecessary, to add injections of any FDDU samples and/or controls not added during
Post PCR and Sample Sheet Creation:
e Select “Add Sample Run” from the Edit menu to add additional Results Group and
Instrument Protocol columns.
e Seclect the appropriate Results Group and Instrument Protocol parameters for the
FDDU samples and/or controls that require additional injections.
e Select "OK" to save the Plate Record.

4.7.5 Ensure the AB 3130xl plate assemblies have been prepared with the EPP Daughter Plates
and the plate assemblies are properly seated on the autosampler.

4.7.6 Select Run Scheduler from the navigation panel. In Plate View, the checkered box will
change from gray to yellow when the plate assemblies are seated correctly. Link the EPP
daughter plate(s) to their Plate Record (sample sheets).

Select Plate View under the Run Scheduler on the navigation panel.

Select the appropriate plate record for the EPP daughter plate in autosampler
position A.

Verify that the EPP daughter plate barcode in autosampler position A matches the
selected Plate Record.

Select the checkered area of the plate A position indicator.

This activates the green Start Run icon located on the tool bar.

Repeat, if necessary, to link the EPP daughter plate in position B.

4.7.7 Ensure that there are no bubbles in the tubing, array port or pump blocks. The Data
Collection wizard for bubble removal may be run, if necessary. The capillary array may
be filled with fresh polymer prior to starting the run.

Choose Manual Control from the navigation panel
Send defined command for = Polymer Delivery Pump
Command Name = Fill 36 cm Capillary Array
Execute by selecting “Send Command”
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4.7.8 Ensure the doors on the AB 3130xl are closed and start the run.
e The Processing Plates dialog box opens and prompts the user that “You are about
to start processing plates...”
e Select “OK”

Note: The electrophoresis run can be monitored by selecting Instrument Status from the
navigation panel.

4.8 Initiating Capillary Electrophoresis on a 3730 DNA Analyzer

4.8.1 Import the STaCS generated sample sheets.
e Choose Plate Manager from the navigation panel.
e Select Import and browse to the STaCS generated sample sheet file(s).
e Select Open to import the Plate Record(s) into the 3730 Data Collection Software

4.8.2 In the Plate Manager window, verify the following:
e Plate ID & Plate Name = the corresponding STaCS daughter plate barcode
e Type = GeneMapper
e Size=96

4.8.3 Review the plate record for a minimum of one plate in each run:

e In the Plate Manager window, highlight the plate and select Edit to open the
GeneMapper Plate Editor spreadsheet.

e Verify the Sample Name column contains expected sample barcodes.

e Verify the Sample Type for Ladders and Controls and that the Size Standard,
Panel and Analysis Method fields are complete.

e Verify the Results Group and Instrument Protocol fields are correct for the
selected instrument.

e Use the pull down menus to make any necessary changes to the spreadsheet.

NOTE: The parameters (e.g., Injection kV) defined in an Instrument Protocol/Panel may vary
between AB 3730 DNA Analyzers. The Instrument Protocol/Panel(s) for each instrument are
available for reference.

4.8.4 If necessary, to add injections of any FDDU samples and/or controls not added during
Post PCR and Sample Sheet Creation:

e Select “Add Sample Run” from the Edit menu.

e Additional Results Group and Instrument Protocol columns are added to the
Genemapper Plate Editor spreadsheet.

e Select the appropriate Results Group and Instrument Protocol parameters for only
the FDDU samples and/or controls that require additional injections.

e Select "OK" to save the Plate Record.

4.8.5 Ensure the AB 3730 plate assemblies have been prepared with the EPP Daughter Plates
and place the assemblies into the In Stacker tower on the plate stacker, which can hold up
to 16 plates.
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4.8.6 Verify that the EPP daughter plate barcode for each plate is clearly visible when the door
to the In Stacker tower is open. This may require adjusting the barcode(s) to ensure they
can be read by the internal barcode scanner.

4.8.7 Ensure the Out Stacker tower has sufficient space to process all plates to be run, close
both tower doors and close the stacker drawer. This will home the autosampler causing
the array to rest in the buffer reservoir.

4.8.8 Ensure the instrument Run Mode is on Auto:
e Select Run Scheduler from the navigation panel.
e From the Instrument menu select 3730_# Run Mode.
e Verify that Auto is selected.
e  When Auto mode is selected and the EPP daughter plate assemblies are loaded
into the plate stacker; the Plate Id, Plate Name and Plate Type columns in the
Input Stack portion of the Run Scheduler window will read Unknown.

4.8.9 Ensure the Output Stack portion of the Run Scheduler window has sufficient space to
process all plates to be run.

4.8.10 Ensure there are no bubbles in the tubing, array port or pump blocks. The Data Collection
wizard for bubble removal may be run, if necessary.

4.8.11 Ensure the correct Dye Set and Spectral are set for the run by checking the Dye Set and
Active Calibration in the Spectral Viewer window.

4.8.12 Start the Run.
e The Processing Plates dialog box opens and prompts the user that “You are about
to start processing plates...”
e Select “OK”.
NOTE: The electrophoresis run can be monitored by selecting Instrument Status from the
navigation panel.

5 Sampling

Not applicable.

6 Calculations

Not applicable.




7 Measurement Uncertainty

Not applicable.

8 Limitations
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The appropriate processing methods are selected for a plate based on the sample type added to
the plate and the amplification kit to be used. Based on internal studies, only the combinations
of processes listed below are approved for use.

Sample Type Amp Kit EPP Genetic Analyzer
Manual
Blood Identifiler of AB 3130xI or AB 3730
Automated using a Tecan
EVO Robotic Workstation
Identifiler Manual only AB 3130x1
Manual
Buccal Identifiler or AB 3730
Direct Automated using a Tecan
EVO Robotic Workstation
9 Safety

9.1 Refer to the “Hazardous Waste Disposal” section of the FBI Laboratory Safety Manual
for important information concerning proper disposal of the chemicals used in these procedures
as well as the biohazardous wastes generated.

9.2  Procedural Specific Chemical Hazard:

e Formamide is a teratogen. Avoid inhalation, skin contact, or ingestion. Use nitrile gloves
when handling. Dispose of unused portions in appropriate hazardous waste containers.
Pregnant women must not handle formamide.

e Performance Optimized Polymer 4 is caustic. Avoid inhalation, skin contact, or
ingestion. Use gloves when handling. Dispose of unused portions in appropriate

hazardous waste containers.

e Performance Optimized Polymer 7 is caustic. Avoid inhalation, skin contact, or
ingestion. Use gloves when handling. Dispose of unused portions in appropriate

hazardous waste containers.
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FBI Laboratory Quality Assurance Manual.




FDDU Procedures Manual
FDDU 306-8

Issue Date: 03/11/2016
Revision: 8

Page 12 of 18

FBI Laboratory Safety Manual.
DNA Procedures Manual.

Federal Bureau of Investigation Quality Assurance Standards for DNA Databasing Laboratories,
current version.

STaCS DNA Inc. Sample Tracking and Control System (STaCS) User's Guide.

Applied Biosystems. GeneAmp® PCR System 9700 User’s Manual Set. Applied Biosystem,
Foster City, CA. 1997.

Applied Biosystems. AmpFISTR® Identifiler® PCR Amplification Kit Product Insert, P/N
4322288, Applied Biosystems, Foster City, CA.

Applied Biosystems. AMpFISTR® Identifiler® Direct PCR Amplification Kit Product Insert, P/N
4408617, Applied Biosystems, Foster City, CA.

Applied Biosystems. AmpFISTR® ldentifiler® PCR Amplification Kit User’s Manual. Applied
Biosystems, Foster City, CA.

Applied Biosystems. AmMpFISTR® Identifiler® Direct PCR Amplification Kit User Guide.
Applied Biosystems, Foster City, CA.

Applied Biosystems. 3130 & 3130x] Genetic Analyzers Documentation, Foster City, CA.
Applied Biosystems. 3730/3730xI DNA Analyzer User Guide, Foster City, CA.

Applied Biosystems. 3730/3730xI DNA Analyzer Maintenance and Troubleshooting Guide,
Foster City, CA.

AR Isenberg, BR McCord, BW Koons, B Budowle and RO Allen. DNA Typing of a polymerase
chain reaction amplified D1S80/amelogenin multiplex using capillary electrophoresis and a
mixed entangle polymer matrix. Electrophoresis (1996) 17: 1505-1511.

TR Moretti, AL Baumstark, DA Defenbaugh, KM Keys, ALH Brown and B Budowle.
Validation of STR typing by capillary electrophoresis. J Forensic Sci (2001) 46: 661-676.

TR Moretti, AL Baumstark, DA Defenbaugh, KM Keys, JB Smerick and B Budowle. Validation
of short tandem repeat (STRs) for forensic usage: Performance testing of fluorescent multiplex

STR systems and analysis of authentic and simulated forensic samples. J Forensic Sci (2001) 46:
647-660.

Wang et al. Development and Validation of the AmpFISTR® Identifiler® Direct PCR
Amplification Kit: Multiplex Assay for the Direct Amplification of Single-Source Samples,
Journal of Forensic Science (2011) doi: 10.1111/5.1556-4029.2011.01757 .x.




FDDU Procedures Manual
FDDU 306-8

Issue Date: 03/11/2016
Revision: 8

Page 13 of 18

Rev # Issue Date History

7 06/26/14 Added clarification that control samples typed through capillary
electrophoresis are included as applicable in section 4. Updated
section number to reference in section 7.1.7 to reflect changes in
numbering to this revision. Deleted need for instrument from sections
7.1.8 and 7.4.3.6. Deleted section 7.2.6 and associated footnotes and
renumbered remainder of section. Deleted footnote 5. Deleted
Appendix A and all associated references throughout document.

8 03/11/16 Revised entirety of document for simplification, clarity, and to
remove computer interface requirements.

Combined all FDDU post amplification laboratory procedures (306!
7,307-7, and 314-5).
Relocated QA/QC guidance and procedures to Appendix A.

Approval
Redacted - Signatures on File
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Appendix A: CE Maintenance and Performance Verification Procedures

General maintenance and performance verification (PV) procedures are performed in accordance
with the LOM practice and DNA procedure for equipment calibration and maintenance. General
maintenance is generally performed at the intervals listed below. Performance verification of the
genetic analyzer instruments will be conducted at the minimum frequency described in the DNA
procedure for equipment calibration and maintenance.

Recommended Interval
General Maintenance 3130 xI 3730
Replace Polymer Weekly Weekly
Replace 1x Buffer/Water/ | Weekly (or as required | Weekly (or as required in
Waste in procedure) procedure)
Water Wash Weekly Weekly
Flush Water Trap Weekly Weekly
Database Cleanup Monthly Weekly
Data Backup Monthly Weekly
Disk Defragmentation Monthly Monthly
Install New Array As needed As needed
Spatial Calibration With array change Weekly

or as needed
Spectral Calibration As needed Weekly
Sensitivity Evaluation After optical adjustment | Quarterly or after optical
adjustment

1. General Maintenance of the Applied Biosystems 3130xl|

Weekly
1. Preparing new bottle of POP-4
a. Loosen the POP-4 bottle cap and allow it to sit on the bench top for
approximately 15 minutes to degas.
2. Flush the polymer delivery pump (PDP)
a. Run the "water wash wizard" and use reagent grade water to flush the PDP.
Note: For a warm water wash, heat water to < 60 °C.
b. Follow wizard prompts.
3. Flush the PDP water trap
a. Usea 20 mL Luer lock syringe filled with reagent grade water.
b. Attach the syringe to the forward facing Luer fitting at the top of the pump block,
open the Luer approximately one-half turn counter clockwise.
c. Open the exit fitting at the top left side of the pump block approximately one-half
turn counter clockwise.
d. Flush the water trap with approximately 5 mL of water
e. Close both fittings by turning them clock wise until finger-tight, do not over
tighten.
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Monthly
1. Maintenance of the storage databases used by the Data Collection software.
a. Open the appropriate results group folder and create a new backup folder using
the naming convention, CE #XX Backup MMDDY'Y.
b. Move all plate folders into the newly created backup folder and then copy it to the
appropriate CE Backup folder on the network. (Example: \\FSI\CE Backup)
2. Delete records from the database
a. From the navigation pane, select "Database Manager" and "Cleanup Processed
Plates".
b. Allow the software the appropriate amount of time to delete the associated records
and close the dialog box once complete.
3. Defragment the data storage hard drive using the disk defragmenter in Windows system
tools to defragment the (E:) drive.

1I. General Maintenance of the Applied Biosystems 3730

Weekly

1. Preparing new bottle of POP-7
a. Loosen the POP-7 bottle cap and allow it to sit on the bench top for
approximately 15 minutes to degas.
2. Flush the polymer delivery pump (PDP)
a. Run the "water wash wizard" and use reagent grade water to flush the PDP.
Note: For a warm water wash, heat water to < 60 °C.
b. Follow wizard prompts.
3. Flush the PDP water trap
a. Usea 20 mL Luer lock syringe filled with reagent grade water.
b. Attach the syringe to the forward facing Luer fitting at the top of the pump block,
open the Luer approximately one-half turn counter clockwise.
c. Open the exit fitting at the top left side of the pump block approximately one-half
turn counter clockwise.
d. Flush the water trap with approximately 5 mL of water
e. Close both fittings by turning them clock wise until finger-tight, do not over
tighten.
4. Perform a spatial calibration upon completion of the "water wash wizard".
a. Refer to spatial calibration procedure at the end of the appendix for instructions
and pass/fail criteria.
5. Perform a spectral calibration following successful spatial calibration.
a. Refer to spectral calibration procedure at the end of the appendix for instructions
and pass/fail criteria.
6. Maintenance of the storage databases used by the Data Collection software.
a. Open the appropriate results group folder and create a new backup folder using
the naming convention, CE#XX Backup MMDDY'Y.
b. Move all plate folders into the newly created backup folder and then copy it to the
appropriate CE Backup folder on the network. (Example: \FSI\CE Backup)
7. Delete records from the database
a. From the navigation pane, select "Database Manager" and "Cleanup Processed
Plates".
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b. Allow the software the appropriate amount of time to delete the associated records
and close the dialog box once complete.

Monthly

1. Defragment the data storage hard drive using the disk defragmenter in Windows system
tools to defragment the (E:) drive.

III. Array Change and Spatial Calibration

The capillary array will be changed as needed. The determination to change the array will be
based upon a review of the quality of the data generated by the instrument. Generally, the array
on the 3130xI1 should be changed after 150 injections.

1. From the toolbar select the “Install Array Wizard”.
2. Install the array as instructed by the wizard.
a. Ensure the proper type (16 or 48) and length (36 cm) is entered in the array
information fields.
3. In the final step of the wizard you can choose to fill the array with polymer or click
“finish” if the array will be filled during the spatial calibration.

A spatial calibration must be performed whenever a new array is installed, every time the
detection cell window is opened, or each week for a 3730.

1. Select “Spatial Run Scheduler” in the navigation pane.

2. Select “SpatialFill 1"

3. Click the “Start” button to initiate the spatial calibration.

Note: “SpatialNoFill 1 can be selected if there is no need to fill the array

with fresh polymer.

4. Select “Accept” to accept the spatial calibration if the following criteria are met:

a.
b. An orange cross appears at the top (apex) of each peak in the profile.

C.

d. RFU values for the peaks are greater than 2,000 for a 3130 array and 1,000 for

Peaks of the spatial calibration are approximately the same height.
No irregular peaks are contained in the profile

a 3730 array

The values for the Left Spacing and Right Spacing columns for a 3130 array
are 13-16 pixels and 9-11 pixels for a 3730 array. (A spatial calibration can be
accepted if one or more of the spacing values lie outside of this range but it is
preferable to have all the values within this specification.)

IV. Spectral Calibration

A spectral calibration is generally run each quarter for a 3130 and weekly for a 3730. While not
necessary, a spectral calibration is recommended after changing the capillary array. A spectral
plate may be injected several times within a 24 hour period, a fresh spectral plate should be used
for each instrument being calibrated.
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3130xl 3730

1. Combine 195 uL of formamide with 5 uL of | I. Combine 987 uL of formamide with 13 uL of
DS-33 Matrix Standard DS-33 Matrix Standard

2. Dispense 10 uL of solution into wells A1[] | 2. Dispense 10 uL of solution into wells A1-H1,
H1 and wells A2-H2. A3-H3, AS-HS5, A7-H7, A9-H9, and A11-H11

3. Spin down and denature plate on thermal 3. Spin down and denature plate on thermal cycler
cycler then place on instrument. then place on instrument.

4. Click "Plate Manager" in the navigation 4. Click "Plate Manager" in the navigation pane.*
pane.* 5. Select "New" and the "New Plate Dialog"

5. Select "New" and the "New Plate Dialog" dialog box will open, fill out fields as follows
dialog box will open, fill out fields as a. Name: Use the naming convention
follows CE#XX Spectral MMDDY'Y.

a. Name: Use the naming convention i. enter the same information in the "ID
CE#XX Spectral MMDDY'Y. (Barcode)" field if running in manual

b. Select "Spectral Calibration" from mode, otherwise enter the plates
the "Application" drop down menu. barcode ID in this field.

c. Complete the remaining fields and b. Select "Spectral Calibration" from the
select "OK". This will open the "Application" drop down menu.
"Spectral Calibration Plate Editor" c. Select "Septa" from the "Plate Sealing"
window. drop down menu

6. Create sample sheet. d. Complete the remaining fields and select

a. Fill out the "Sample Name" fields to "OK". This will open the "Spectral
mirror the plate layout. Calibration Plate Editor" window.

b. Select "Spectral G5" from the drop | 6. Create sample sheet.
down in the "Instrument Protocol 1" a. Fill out the "Sample Name" fields to
field. mirror the plate layout.

c. Press "OK" to save plate sample b. Select "Spectral G5-RCT" from the drop
sheet. down in the "Instrument Protocol 1" field.

7. Select "Run Scheduler" from the navigation c. Press "OK" to save plate sample sheet.
pane 7. Select "Run Scheduler" from the navigation

a. Search the plate name or select find pane
all and click on the plate to be run in a. Search the plate name or select find all
order to highlight it within the list. and click on the plate to be run in order to

b. Click "Link" to associate the sample highlight it within the list.
sheet to the plates location on the b. Click "Add" to add the plate to the input
instrument. stack.

8. Click the green arrow to start processing the | 8. Click the green arrow to start processing the

spectral plate.

spectral plate.

* A previously created spectral plate can be duplicated by highlighting a plate in the Plate
Manager window and clicking "Duplicate". This method will only require a new plate name be
entered while retaining all the previously entered information.

Pass Criteria: The data collection software indicates the pass/fail status of each capillary. The
spectral calibration is acceptable if the following criteria are met, and there is proper separation

between the color channels.
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Instrument | Number of failing wells Minimum Peak height
3130xl <3caps, no more than 2 in a row 2,000 RFU
3730 <5 caps, no more than 2 in a row 500 RFU

The Data Collection software automatically applies a passing spectral and no further action is

required by the user.

V. Performance Verification and Sensitivity Evaluation

Performance verification of the genetic analyzer instruments should be conducted at the
minimum frequency described in the DNA procedure for equipment calibration and
maintenance. A Sensitivity Evaluation may be run in lieu of a Performance Verification and
must be run after any optical adjustment is made to the instrument.

3130xl

3730

1. Amplify 9947A (Diluted/Promega) with
the Identifiler amplification kit for 24

1.

Amplify 9947A (Diluted/Promega) with
the Identifiler amplification kit for 24

voltage settings above and/or below the
previously determined injection voltage.

cycles. cycles.
2. Prepare a stock solution in a 24:1 ratio of | 2. Prepare a stock solution in a 24:1 ratio of
GS600LIZ/Formamide to amplicon. GS600LIZ/Formamide to amplicon.
3. Add 25 uL of stock solution to wells A171 | 3. Add 25 uL of stock solution to wells A1[
G1 and A2-G2, Gl, A3-H3, A5-GS, A7-H7, A9-H9, A11[]
4. Add 1 uL of Identifiler ladder and 24 uLL GI11.
of GS600LIZ/Formamide solution to 4. Add 1 uL of Identifiler ladder and 24 uLL
wells H1 and H2. of GS600LIZ/Formamide solution to wells
5. Inject the samples three times at the H1, HS, and H11.
instruments current injection setting. 5. Inject the samples two times at the
instruments current injection setting
Additionally for Sensitivity Evaluation:
6. Inject the samples three times, at various | 6. Inject the samples two times, at various

voltage settings above and/or below the
previously determined injection voltage.

Pass Criteria: A Genetic Analyzer will be deemed suitable for FDDU analysis if:
1. Average peak heights of all alleles in the 9947A positive control are greater than 150 RFU and

2. Correct typing results obtained for 9947.

Injection voltage may be adjusted based on the evaluation of the data generated at the various

injection voltage settings.




FCO Applied Biosystems 3730 DNA Analyzer Validation Study Summary

Purgose .

The purpose of this validation study was to verify the precision and accuracy
of two Applied Biosystems (AB) 3730 DNA Analyzers and to develop and optimize
parameters for each instrument. A portion of this validation was performed
in conjunction with the FCO Tecan EVO Validation Study.

Background:

The FCO Program uses capillary electrophoresis to separate product amplified
using the AmpF1lSTR® COfiler™, Identifiler™ and Profiler Plus ID™ PCR
Amplification Kits. Currently, the FCO Program utilizes three AB 3130xl
Genetic Analyzers to perform capillary electrophoresis. The 3130x1 is a 16-
capillary instrument that can analyze a 96-well optical plate in six
electrophoretic runs. The 3130xl plate deck can accommodate up to two plates
and run each consecutively. At maximum capacity on each instrument, 170 FCO
samples can be run in approximately 9 hours.

Recent legislation will dramatically increase the number of samples received
by the FCO Program. The FCO Program has purchased two AB 3730 DNA Analyzers
to expand current processing capabilities and make FCO processing more high-
throughput and streamlined. The 3730 is a 48-capillary instrument that can
process an entire 96-well plate in two runs. In addition, the 3730 has an
integrated plate stacker that houses up to 16 96-well plates. Each
instrument has the ability to run continuously and process 1,360 FCO samples
in 24 hours. The 3730 instrument uses POP-7, compared to POP-4 utilized by
3130, which is an advanced polymer that will allow for increased resolution.

Experiments/Results

This validation was performed in four different phases. The first phase was
conducted at Applied Biosystems’ Celera facility in Rockville, Maryland.
Phases two and three were independently conducted at the FBI Laboratory. The
fourth phase was performed in conjunction with the FCO Tecan EVO Validation
Study. The AmpFlSTR® Identifiler™ PCR Amplification Kit was used throughout
the validation study.

Phase 1

Two 3730 DNA Analyzers (named CE#25 and CE#26) were delivered and installed
at the AB facility in Rockville, Maryland. The FBI was given access to the
two instruments for training and validation. Validation experiments were
initiated in August 2006.

Sensitivity - A sensitivity study was performed to compare signal
intensity and determine injection parameters for the two new
instruments. Two 96-well plates containing pooled 9947A positive
control were prepared and run on each instrument. The target signal
intensity for the average 9947A allele was 2000-3000 RFU. The
following run modules were tested on each instrument: 4kV/5sec,
6kV/5sec, 8kV/5sec, 10kV/5sec, and 12kV/5sec. Results were evaluated
and it was determined that CE#25 will use an injection of 12kV for 5
seconds and CE#26 will use an injection of 8kV for 5 seconds. Refer to
the Excel data tables for a detailed summary of the results.










Sensitivity - A sensitivity plate, using pooled 9947A, was run on each
CE to verify the injection parameters established at AB’s Celera
facility in August 2006. The results for CE#25 were consistent with
the results obtained in Rockville, MD. However, the signal intensities
of CE#26 had changed significantly from the sensitivity previously
observed. Additional sensitivity testing on CE#26 was performed. The
plate was analyzed with the following run modules: 10kV/5sec,
12kV/5sec, and 8kV/5sec. It was determined that on CE#26, an injection
of 12kV for 5 seconds provided peak height data in the desired 1500-
2000 RFU range. Refer to the Excel data tables for a detailed summary
of the results.

Concordance and Platform Cross-Check - A concordance study was
performed to confirm that both 3730 instruments generate the same
profiles. A platform cross-check was performed to verify that the two
3730 instruments generate results with similar sensitivities to the
currently used 3130 instruments. Six 96-well plates containing FCO
samples were extracted and amplified according to FCO procedures.
Daughter plates prepared with GS500 LIZ were run on a 3130 instrument.
Daughter plates prepared with GS600 were run on both 3730 instruments.
The data run on the 3130x1 was analyzed with a peak amplitude threshold
(PAT) of 50 RFU. 3730 data used for the 3730 concordance comparison
used a PAT of 150 RFU. A PAT of 200 RFU for the 3730 data was utilized
for the signal intensity comparison to the 3130 data.

The allele calls of the two 3730 instruments were compared for

concordance. 77 of 558 samples and controls were identified as non-
concordant. 70 of the 77 samples demonstrated weak results and/or
allele drop-out on one or both instruments. Three samples demonstrated

loss of resolution on one instrument. A dye artifact was observed in
the injection on one instrument and was not observed on the other.
Three samples were found to contain mixtures. FCO samples 2006-001018
and 2006-001103, both in well All, were contaminated with the
Identifiler allelic ladder, located in well Al2, in the injection on
CE#25. These mixtures were not observed on CE#26. A mixture in FCO
sample 2006-01077 was observed on both instruments. The source of the
contamination was from FCO sample 2006-001078, located in an adjacent
well. Refer to the validation binder for Excel data tables and printed
electropherograms for a detailed summary and visual display of the
results.

The signal intensities of the data from the 3130xl and both 3730
instruments were compared. Overall, the 3730 instruments are more
sensitive than the 3130x1. Refer to the Excel data tables for a
detailed summary of the results.

Phase Observations - The loss of resolution observed in phase 1 was
also present in phase two. The cause of the swale was still unknown.
An AB service technician provided assistance with solving the problem.
After multiple adjustments, the technician discovered that the
Autosampler deck was not level causing inconsistent and insufficient
injections across the plate. The Gripper was recalibrated to balance
the Autosampler deck. This adjustment dramatically reduced the number
of samples that exhibited the loss of resolution/swale effect.





Phase 3

Sensitivity - Additional sensitivity experiments, using pooled 9947A
positive control, were conducted in February 2008. The plate was
analyzed on both instruments with the following run modules: CE#25 -
8kV/5sec (run twice), 10kV/5sec, 12kV/5sec, and 14kV/5sec; CE#26 -
4kV/5sec, 6kV/5sec, 8kV/5sec (run twice), and 10kV/5sec. The first run
on each instrument was injected at 8kV for 5 seconds. The plate was
run a second time at 8kV/5sec to confirm the results. The signal
intensity data was evaluated and it was determined that both
instruments will use an injection of 8kV for 5 seconds. Refer to the
Excel data tables for a detailed summary of the results.

Phase 4

Concordance - This phase was conducted in conjunction with the FCO
Tecan EVO Validation. In this concordance study, five batches of ten
plates (total 50 plates) were run on CE#26. The profiles generated
from the 3730 runs were imported into STaCS to verify results. Correct
profiles for all samples and controls were obtained. All data and
observations will be maintained with the FCO Tecan EVO Validation.

Conclusions

In conclusion, the Applied Biosystems 3730 DNA Analyzers CE#25 and CE#26 are
recommended for use for processing Federal Convicted Offender samples.
Through sensitivity studies it was determined that the 3730 instruments
demonstrate high optical sensitivity leading to the production of high
quality data. It was shown that both instruments have high sizing precision.
The 3730 DNA Analyzers developed concordant results and displayed minimal
cross talk between capillaries. Both 3730 instruments generated consistent
results when compared to the 3130 instruments currently in use by the FCO
Program.

The 3730 DNA Analyzers will help the FCO Program become more streamlined.
The integrated plate stacker will allow for maximum productivity with minimal
human intervention.

All run and analysis parameters will be documented in the FCO Standard
Operating Procedures. The following run and analysis parameters should be
utilized to analyze 3730 data:

Injection:
Filter Set:
Analysis Range:
Size Call Range:

Smooth Option:
Size Calling Method:

Min. Peak Half Width:

Polynomial Degree:

8kV/5sec

G5-RCT (Reduced Cross Talk)
Varies per run

Min. - 80

Max. — 400

Light Smoothing

Local Southern

2 points

3





Peak Size Window: 11 points

Baseline Window Size: 51 points
Peak Amplitude Blue - 50 RFU
Thresholds: Green - 50 RFU

Yellow - 50 RFU
Red - 50 RFU
Orange - 150 RFU

Routine maintenance should be performed on each 3730 instrument. Specific
maintenance procedures and frequencies will be documented in the FCO Protocol

Manual.






FDDU AB Identifiler Direct Amplification Kit
Validation for the Analysis of Buccal Samples
(7/28/2:011)

PurEose:

To validate the Applied Biosystems (AB) AmpFlSTR
Identifiler Direct (ID Direct) PCR Amplification kit for
the analysis of FTA Genecard buccal samples received by the
Federal DNA Database Unit (FDDU). The validation study
will cover both the manual processing of buccal samples
with ID Direct and the processing of buccal samples with
the existing FDDU high throughput automated system.

Background:

The FDDU currently has an automated system for the DNA
analysis of buccal samples. However, the FDDU high
throughput automated system has been validated for the
analysis of blood samples only. As a result of the DNA
Fingerprint Act of 2005, the majority of DNA samples being
submitted to the FDDU are now buccal instead of blood.
Therefore, the existing high throughput automated system
needs to be validated for the analysis of buccal samples.
To further streamline the analysis of buccal samples, FDDU
is validating the ID Direct kit which eliminates the
requirement to perform the FTA extraction procedure on FTA
samples.

The high throughput automated part of the validation was
performed using the BSD600-Duet Punch instrument and Tecan
EVO robotic workstations for the master mix addition (MMA)
and electrophoresis plate preparation (EPP) processes. The
samples were amplified using the ID Direct kit and analyzed
on an AB 3730 and AB 3130x1 Genetic Analyzer. The BSD test
(i.e. FCO_Punch) currently used for the processing of the
buccal samples employs either a 1.5mm or 1.2mm punch head.
For the ID Direct validation, the existing BSD test (i.e.
FCO Punch) on BSD instruments configured for the 1.2mm
punch head were used to process the buccal samples. The
Tecan scripts and liquid classes used on the existing FDDU
EVO robotic workstation dedicated to EPP remained the same.
The Tecan scripts and liquid classes currently employed for
MMA of blood samples on the EVO platform were used as





templates and modified to create the Tecan scripts and
liquid classes required for the analysis of buccal samples
with ID Direct.

Validation Details:

The validation study was performed using a combination of
confirmed duplicate FDDU buccal samples (known STR types)
and buccal samples collected from FBI personnel. The
validation study consisted of 3 parts: (1) Validation of
the ID Direct kit (performed manually), (2) Validation of
existing Tecan EVO system for ID Direct, and (3) AB 3730
Cross-talk (CT) Study. The AB 3730 and AB 3130x1 ID Direct
data for all the buccal samples and controls was reviewed
using the ABI GeneMapper ID-X v1.0.1 Expert System. 1In
addition to making use of the expert system capability of
GMID-X, the samples and controls were also manually
reviewed.

(1) Validation of ID Direct Kit:
The validation of the ID Direct kit required the assessment
of the performance of the kit within our laboratory and
identification of the optimum parameters for the analysis
of FDDU buccal samples. The Applied Biosystems (AB)
parameters for the amount of ID Direct master mix required
for each reaction (25ul) were adhered to along with the
ratio of the components (12.5ul Master Mix/Enzyme + 12.5ul
Primer Set). The AB parameters for thermal cycling
conditions for the ID Direct kit were also followed,
however, the optimum cycle number (s) was evaluated. Refer
to the AmpF1lSTR Identifiler Direct PCR Amplification Kit
User Guide for the AB recommended parameters. The
following is a summary of each of the experiments conducted:

FTA SOP vs. ID Direct

The goal of this experiment was to assess the performance
of the ID Direct kit in comparison with our current buccal
procedures. One plate of FDDU buccal samples was manually
processed following the current FDDU procedures which
include performing the FTA extraction on a 1.5mm punch and
amplification with the AB Identifiler kit for 27 cycles. A
second plate containing the same set of samples was
manually processed using a 1.2mm punch and amplification
with the ID Direct kit for 27 cycles. Both plates included
84 FDDU samples and 11 controls (note that the standard
FDDU plate includes 85 samples and 11 controls; one well
was left blank on each plate). Both plates were analyzed






on an AB 3730. All but one of the STR profiles generated
with ID Direct were consistent with expected results
obtained with the FTA SOP. However, the difference was at
a single locus and it appears that there may be a primer
binding site mutation at the locus which caused a low level
tri-allele to be identified in the ID Direct results.

FTA vs. IDD Results: Overall the results for the ID
Direct plate were comparable, and at times better,
than the FTA SOP results. There were 74 accepted
samples obtained from the FTA SOP plate compared to 73
accepted samples for the ID Direct plate. The average
peak heights for the samples on the ID Direct plate
were 4837 RFU compared to 3464 RFU for the FTA SOP
.plate.

Punch Size (1.2mm vs. 1.5mm)

Applied Biosystems recommends a punch size of 1.2mm for the
analysis of buccal FTA Genecard samples with the ID Direct
kit. The FDDU currently uses a punch size of 1.5mm for the
analysis of buccal samples using the FTA extraction and AB
Identifiler kit. One ID Direct plate was created by
punching the same set of 42 FDDU samples using the 1.2mm
punch size on the 1°° half of the plate and the 1.5mm punch
size on the 2™ half of the plate. The plate was manually
processed, amplified for 26 cycles and analyzed on both an
AB 3730 and AB 3130x1.

Punch Size Results: Although the average peak heights
obtained with the 1.5mm punch were higher than 1.2mm,
there were more accepted samples generated with 1.2mm
and the overall allele balance (within and between
loci) was better. Therefore, a punch size of 1.2mm
was selected as the optimum conditions for the
analysis of buccal samples with ID Direct.

Punch Count (1x, 2x or 3x)

As previously mentioned, the FDDU currently analyzes buccal
samples by performing the FTA extraction followed by
amplification with AB Identifiler for 27 cycles. For
buccal samples that fail to yield acceptable results, the
FDDU procedures allow for the punch count to be increased
(2x or 3x) in an attempt to obtain a high enough quantity
of template DNA to generate an acceptable result. The goal
of this experiment was to assess the performance of the ID
Direct kit when the punch count is increased to 2x or 3x.






One ID Direct plate was created by punching the same set of
9 challenged samples (1 sample was a duplicate) with a
punch count of 1x, 2x and 3x. Each sample was also Plate
Prep’d with Opl (columns 1-4), 2ul (columns 5-8) and 4ul
(columns 9-12) of water. As a result of combining the
punch count and plate prep conditions, there were a total
27 wells containing each type of punch count. Most of the
challenged samples selected for this experiment had
previously been run with ID Direct and a punch count of 1x
and failed to yield acceptable results (>150 RFU). The
plate was manually processed, amplified for 27 cycles and
analyzed on an AB 3730.

Punch Count Results: In general, it appears that
increasing the punch count decreases the likelihood of
obtaining acceptable results and increases the chance
of obtaining no results (NR). While the option to use
multiple punches (2x or 3x) will remain available for
the analysis of buccal samples with ID Direct, it
appears that the rate of success may be limited and a
punch count of 1x is optimal.

Plate Preparation (Opl vs. 2pl vs. 4pl)

Applied Biosystems recommends that 25ul of ID Direct master
mix be added to the 96-Well plate before the samples are
punched into the plate. The FDDU currently adds 4ul of
water to each well prior to punch to help minimize static
electricity during the punch process. The FDDU high
throughput automated system is designed to perform MMA in
batches of 10 plates and the process can take up to 2.5
hours. Also, punching into plates containing master mix
would require a major change to the FDDU workflow and the
Sample Tracking and Control System (STaCS) used by FDDU to
track and record all aspects of the DNA analysis procedures.
AB recommends that 1-3ul of 9947A be added to each positive
control reaction for the amplification of samples with ID
Direct. Since these volumes are similar to the volume of
water added for the current FDDU Plate Prep procedure, an
experiment was performed to assess whether there is a
significant difference in the performance of the ID Direct
kit if 2-4pl of water is added to each well prior to
punching the samples. One ID Direct plate was created by
punching the same set of 27 FDDU samples into wells
containing Opl (columns 1-4), 2ul (columns 5-8) and 4ul
(columns 9-12) of water. The plate was manually processed,
amplified for 27 cycles and analyzed on both an AB 3730 and

AB 3130xl.






Plate Prep Results: In general, the highest peak
heights and best overall allele balance (within and
between loci) was obtained with a Plate Prep of
Oul/Dry. However, the average peaks heights and
overall allele balance were relatively consistent for
all 3 types of plate preparation (0Oul/Dry, 2ul and
4ul) . Therefore, a Plate Prep procedure using between
0-4pl of water is valid and yields reliable,
reproducible and acceptable results for the analysis
of buccal samples with ID Direct. It is anticipated
that 2ul will be the routine type of Plate Prep while
4ul may be used during the dry winter months and Oul
(Dry) will also be available as needed (possibly for
the analysis of challenged samples).

AMP Cycle #:

Applied Biosystems recommends assessing the performance of
the ID Direct kit (1.2mm punch) at 26-28 cycles for the
analysis of buccal samples. Four ID Direct plates were
created by punching the same set of 72 into each plate and
amplifying each plate at a different cycle # (25-28 cycles).
The Plate Prep conditions were also varied across the plate
between Opl/Dry, 2pl and 4ul. Each plate was manually
processed, amplified for 25-28 cycles and analyzed on two
AB 3730s and an AB 3130xl.

AMP Results: The ID Direct kit yielded a comparable
number of accepted samples when using an
amplification cycle number of 25, 26 and 27. Each
cycle # yielded reliable and reproducible results
and good overall balance (within and between loci).
As expected, the average peaks heights for the
samples increased as the cycle number was increased.
While the 28 cycle method also yielded quality
results, it was eliminated from consideration
because of the high occurrence of off scale (0S)
data and increased frequency of CT on both the AB
3730 and AB 3130x1. Therefore, 25, 26 and 27 are
the optimum cycle numbers for the analysis of buccal
samples with ID Direct. See the summary of AB 3730
CT Study below for recommendations regarding the use
of the optimum cycle numbers for the analysis of ID
Direct buccal samples on the AB 3730.






Electrophoresis Plate Preparation (EPP):

For ID Direct, Applied Biostystems recommends that 1ul of
PCR product be added to 9ul GS500 LIZ/Formamide (ratio of
29:1). For the CE analysis of samples amplified with AB
Identifiler, FDDU currently adds 1pul PCR product to 24ul
GS500 LIZ/Formamide (ratio of 99:1) or 24ul GS600
LIZ/Formamide (ratio of 50:1). It has previously been
established that the GS600 LIZ size standard is required to
obtain the expected precision on the AB 3730. Therefore,
an experiment was set up to compare the AB recommended EPP
procedure (substituting GS600 LIZ for GS500 LIZ) against
the current FDDU EPP procedure.

The amplified product from the ID Direct plate (27 cycles)
generated during the FTA SOP vs. ID Direct experiment was
used to manually create two separate EPP plates. The goal
of the experiment was to determine if the current FDDU
procedure for EPP can be maintained for the analysis of ID
Direct samples. The 1°° EPP plate was created based on the
AB recommendations with the substitution of GS600 LIZ for
GS500 LIZ (1ul PCR product + 9ul GS600 LIZ/Formamide

(29:1)). The 2™ EPP plate was created based on the current
FDDU procedures (1ul PCR product + 24upl GS600 LIZ/Formamide
(50:1)). Both EPP plates were analyzed on the same AB 3730

and the results were compared using Excel data tables.

EPP Results: The average peak heights for the samples
and GS600 size standards were similar for each EPP
plate; however, the 24ul plate exhibited slightly
higher peak heights compared to the 9ul plate.
Maintaining the same EPP procedure (24ul) for ID
Direct will allow FDDU to make use of the existing
Tecan EVO scripts and liquid classes for the automated
processing of ID Direct plates. Therefore, the EPP
procedure using 1 pl of amplified product + 24ul of
GS600/Formamide (50:1 ratio) was selected as the
optimum method for the analysis of buccal samples with
ID Direct.

9947A Concentration:

The FDDU amplifies two (2) wells of 9947A as a positive
control on each 96-Well plate. FDDU currently dilutes
Promega 9947A (10ng/pl) and adds 4ng to each positive
control well on plates of buccal samples amplified with AB
Identifiler (27 cycles). The Identifiler Direct kit
includes a tube of 9947A (2ng/ul) and AB recommends that
6ng be added for 25 cycle plates, 4ng for 26-27 cycles and






1 qll)(“

Ang for 28 cycles. The data used to identify the optimum
quantity of AB 9947A for each amplification cycle # was
generated during the Amp Cycle #, Plate Prep and Tecan EVO
experiments. The data set includes results for each of the
AB recommended amounts of 9947A in addition to assessing
4ng for 25 cycles and 2ng for 27 cycles.

9947A Results:

Based on the results detailed in the Excel
comparison tables, all the volumes of AB 9947A
tested using amplification methods of 25-28 cycles
yielded acceptable results for the ID Direct kit.
The following combinations of 9947A volume and
amplification cycle # are valid for use with the ID

Direct kit:
= 25 cycles: 3ul AB 9947A (6ng)*
21l AB 9947A (4ng)
= 26 cycles: 2ul AB 9947A (4ng)*
= 27 cycles: 2ul AB 9947A (4ng) * |
1ul AB 9947A Mﬁg)/“ da it
= 28 cycles: 1lpl AB 9947A (2ng) *

*AB recommended volume

One Tecan script was initially set up for testing
during the EVO ID Direct experiments and the script
was configured to add 2pl (4ng) of 9947A to each
plate (independent of amp cycle #). The 9947A
results for the first set of EVO plates were
evaluated and it was determined that the addition of
21l (2ng) of AB 9947A would yield reliable,
reproducible and acceptable results at each cycle #
(25-27). Therefore, the same volume (2ul) of AB
9947A was used for all the Tecan EVO plates.
Additional EVO scripts and liquid classes may be
created and tested to make the volume of AB 9947A
added to each plate dependent on the cycle #. For
ID Direct plates processed manually, the amount of
9947A added will be based on the combination of amp
cycle # and 9947A volumes listed above.

BSD600-Duet Punch Instrument:

For the analysis of blood samples, FDDU uses the BSD600-
Duet (BSD) instrument configured with either a 1.5mm or
1.2mm punch head. For the analysis of buccal samples, FDDU
currently uses the BSD instruments configured with a 1.5mm
steel punch head. Based on the initial validation of the






BSD600-Duet for the automated analysis of buccal samples, a
“cleaning strike” was added as a requirement in between
each punch of a buccal sample. As noted above, a punch
size of 1.2mm was selected as the optimum conditions for
the analysis of buccal samples with ID Direct. Therefore,
several BSD instruments previously tested with the 1.2mm
punch head were configured to require a “cleaning strike”
in between each sample for the analysis of buccal samples.
These BSD instruments were used during the analysis of all
the ID Direct buccal plates detailed in this wvalidation
study.

(2) Vvalidation of Tecan EVO System for ID Direct:

The existing FDDU high throughput automated system is
validated for the analysis of blood samples with the AB
Identifiler amplification kit. The Tecan EVO robotic
workstations that comprise the automated system are
configured to use fixed tips (as opposed to disposable
tips); therefore, it is imperative to test for any
carryover or cross contamination that could be introduced
during the automated liquid handling. The Tecan EVO
scripts and liquid classes used for the EPP EVO are the
same classes that were previously validated for the
analysis of blood samples; no changes were required for the
analysis of buccal samples with ID Direct. Custom Tecan
scripts and liquid classed were created for the MMA EVO
using the previously validated scripts and liquid classes
for the analysis of blood samples as templates.

The Tecan EVO part of the ID Direct Validation Study was
performed using confirmed duplicate FDDU buccal samples
(known STR types) in multiple 96-Well plate layouts
(standard, checkerboard and zebra). The FDDU high
throughput automated system with the Tecan EVO robotic
workstations was designed to process batches of 10 plates
at a time. Two sets of plates (2 batches of 10 plates)
were processed with a Tecan checkerboard plate layout and
one set of 10 plates was run with a zebra layout to test
for any carryover or cross contamination between adjacent
wells (checkerboard) or adjacent columns (zebra) on the 96-
Well plates. The empty/blank wells used to create the
Tecan checkerboard and zebra plate layouts (see printouts)
were treated as Negative Controls and processed as such. A
4*" set of 10 plates were processed with the standard FDDU
plate layout. All the plates were analyzed on an AB 3730;
the 27 cycle checkerboard and zebra plates were also





analyzed on an AB 3130xl. The results of the Negative,
AmpBlank and Blank controls were examined to identify any
potential indications of carryover or cross contamination
that can be attributed to the Tecan EVO robotic
workstations.

Tecan EVO Results: A total of 4 batches of 10 full 96-
Well plates (39 accepted plates including over 2,000
FDDU samples) were processed on the Tecan EVO robotic
workstations with ID Direct.®' The STR types for each
FDDU sample analyzed during the validation study were
compared to the original/expected STR results using
the STaCS software. All but 5 of the STR profiles for
FDDU samples and controls were consistent with the
expected results. Four (4) of the 5 samples were not
concordant at a single locus due to either weak
results obtained with ID Direct or an allele imbalance
observed in the ID Direct or the original Identifiler
results which caused an allele to be filtered out.

The non-concordant result for the remaining sample
appears to be sample related (A card vs. B card) and
cannot be attributed to the ID Direct kit or the Tecan
EVO system.?’ The STaCS QA/QC Sample Runs printouts
provide a list of all the FDDU samples run during the
validation study and whether the resulting profile
status was a Match or No Match.

It was noted during the review of the EVO ID Direct
validation plates that there were numerous examples of
allele imbalance (AI) at D8. However, the overall
allele balance (within and between loci) for ID Direct
appears to be better than currently observed with the
FTA extraction and amplification with AB Identifiler.

When an AI is observed at D8 it is generally occurring

at a level that is falling just below the PHR
threshold of 60%. 1In every case, the STR profiles

‘ During the ABI GeneMapper ID-X v1.0.1/3730/Identifiler Direct
validation study an additional 30 plates (approximately 2,000 samples
of known STR types) were processed using the AB Identifiler Direct
amplification kit and the Tecan EVO scripts and liquid classes
described in this validation study.

2

A portion of each of the 4 samples may be sent to NIST for

confirmation of the possible primer binding site mutations at the
affected loci. A potential collection issue with the B card from
sample 2009-B001546 is being investigated.





generated for the samples exhibiting an AI at D8 were
verified to match the expected results. The rate of
AI at D8 will continue to be monitored, but it has
been demonstrated to have no impact on the reliability
and reproducibility of the AB ID Direct kit.

As detailed below, there were numerous instances of
low level CT peaks observed in the Negative, AmpBlank
and Blank controls. There were also five examples of
low level CT between DNA samples noted during the
review of the EVO plates. The characterization of
these peaks as CT was verified upon further review of
the data in conjunction with the AB 3730 CT Study. As
expected, the frequency of occurrence of CT increased
with the amp cycle # and CT most prevalent on the
checkerboard plates. Since CT between capillaries can
be correctly identified and characterized it does not
impact the ability to obtain the expected results for
each sample using the ID Direct kit and the Tecan EVO
system.

There was one example of contamination observed while
reviewing the Tecan EVO plates. The source of the low
level contamination in Blank A10 was determined to be
well All. The EPP EVO could not be attributed as the
source of any type of carryover or cross contamination
from A1l into Al10 because the EVO system adds
amplified product to well A10 and All in succession.
Two EPP plates were created for the plate in question
and, as a result, the amplified product plate was
sealed and re-sealed more than once. The manual
removal of the seal from the plate prior to repeating
EPP is the most likely cause of the contamination of
Blank A10 with the sample from well All.

In summary, there was no evidence of carryover or
cross contamination between adjacent columns and/or
wells on any of the EVO ID Direct plates that could be
attributed to the Tecan robotic workstations. With
the exception of Blank Al0 described above, it was
determined that the low level peaks present in some of
the Negative, AmpBlank and Blank controls on the EVO
ID Direct plates were either the result of cross-talk
between adjacent capillaries or the result of CE
artifacts such as primer dye/RB/noise.





NIST Traceable Standard/ID Direct:

Prior to going online with the ID Direct kit, FDDU
processed two plates through the entire automated system
and included a NIST traceable standard on each of the
plates. Each plate was manually processed through Plate
Preparation (Prep) and processed using a Tecan EVO for
Master Mix Addition (MMA) and Electrophoresis Plate
Preparation (EPP). The plates were amplified with ID
Direct for 26 cycles and analyzed on an AB 3730. All STR
profiles for the FDDU samples and controls included on each
plate were consistent with expected results. The STR
profile results obtained for the NIST traceable control
included on both plates matched the expected results.

(3) AB 3730 Cross-talk Study:

FDDU has previously documented that cross-talk (CT) between
adjacent capillaries on an AB 3730 generally occurs when
one capillary contains no DNA and an adjacent capillary
contains a high quantity of DNA that results in a large
amount of fluorescence being captured on the CCD camera.
The high level of fluorescence and the proximity of the
capillaries in the 3730 detection window can cause a low
level of fluorescence to appear in an adjacent capillary.
The dye set used on the AB 3730 (G5-RCT) assists in
reducing the appearance of CT. During the validation of
the analysis of buccal samples with the FTA extraction and
AB Identifiler it was noted that the level of CT between
adjacent capillaries on the AB 3730 was significantly
higher for buccal samples than previously documented for
blood samples. There is a much higher degree of
variability inherent to the collection of buccal samples.
The increased frequency and level of CT observed for buccal
samples can be attributed to the variable nature of buccal
collections and the increase in cycle number required for
the analysis of buccal samples.

As expected there was an increased frequency and level of
CT observed during the review of buccal samples amplified
with ID Direct and analyzed on an AB 3730. As a result, an
AB 3730 CT study was conducted. The study included
analyzing a series of plates with increasing cycle numbers
and increasing concentrations of 9974A on the AB 3730. A
set of EVO checkerboard plates were also included in the
3730 CT study to assess the amount of CT observed on ID
Direct plates that contain actual FDDU buccal samples. The





focus of the study was to assess the frequency of
occurrence of CT, the RFU level of CT peaks observed, the
RFU level of the source of the CT peaks and to calculate an
average CT ratio (CT%). Another goal of the study was to
determine if CT will be observed between adjacent
capillaries that both contain DNA. As mentioned above, CT
was previously documented to occur only when a capillary
that contains no DNA is adjacent to a capillary containing
a high quantity of DNA. The information gathered during
the AB 3730 CT study was the used to assist in determining
whether FDDU should maintain an interpretation threshold of
150 RFU or consider increasing the threshold to 200 RFU to
address the increased level of CT observed during the
analysis of buccal samples.

AB 3730 CT Results: Numerous Excel data tables were
created to assess the CT data collected. Based on the
results, it was determined that the FDDU can maintain
an interpretation threshold of 150 RFU for ID Direct
on the AB 3730 if a Maximum Peak Height (MPH) flag
setting of 13,000 RFU is incorporated into the GMID-X
Expert System. If the interpretation threshold is
increased to 200 RFU, the recommended MPH would be
16,000 RFU. The final selection of 150 RFU and an MPH
of 13,000 RFU was made during the GMID-X ID Direct
Validation Study. The data from the 3730 CT study
also indicated that the CT% being observed on the two
FDDU 3730s (CE25 and CE26) was consistent with what
Applied Biosystems documented during the validation of
the AB 3730 platform. While there were some examples
of CT ratios >1%, the average CT ratio for all the
data was <1%, the value documented by Applied
Biosystems.

There were no examples of CT between two capillaries
that contain DNA observed during the review of the 1°°
set of EVO checkerboard plates that were included in
the data set for the 3730 CT study. However, there
were five examples of low level CT between DNA samples
noted during the review of the remaining EVO plates.
There were also several examples identified on the
manual ID Direct plates. Based on the information
obtained during the AB 3730 CT study, each of these
instances of CT between samples was correctly
identified, the CT peaks were clicked off in the
electropherograms, and the STR types for the affected
samples were concordant with the expected results.





Since CT can be accurately identified and
characterized, it does not adversely affect the
ability to obtain reliable and reproducible results
from samples amplified with ID Direct and analyzed on
an AB 3730.

As expected, the frequency and RFU level of CT
increased as the template quantity of DNA and the
amplification cycle number increased. Therefore, it
is recommended that first run FDDU buccal samples be
initially analyzed at a lower cycle number (25-26
cycles) to minimize the amount of CT observed on each
AB 3730 plate. The higher cycle number (27) may be
used as a rework option for samples that are yielding
weak results (<150 RFU). To assist with the review of
potential CT peaks and the identification of the CT
source, it is recommended that custom GMID-X CT Plot
Settings and CT Table Settings be used to arrange the
samples/controls based on capillary number and scale
the electropherograms based on Data Point.

During the review of the CT data it was noted that CT
can occur between two different colors in adjacent
capillaries. For example, there were several examples
of a source peak of 30,000 RFU in the green channel
(e.g. TPOX) causing a CT peak in the red channel (e.g.
FGA) of the capillary adjacent to the off scale sample.
As previously stated, CT on the AB 3730 generally
occurs between adjacent capillaries in the 3730 array.
However, there were two instances noted during the
review of the EVO Checkerboard data that included a CT
peak being caused by a CT source that was more than
one capillary away. Based on these results, it
appears that CT across more than one capillary is
possible when a sample is OS and has peak heights of
approximately 20-30,000 RFU.

During the review of the EVO Checkerboard 27 cycle
plates that were also analyzed on the AB 3130x1, it
was noted that there were several instances of low
level CT between one capillary that contains no DNA
and an adjacent capillary that contains a high
quantity of DNA. There were two instances of 3130x1
CT > 50 RFU, but all the other CT peaks observed on
the 3130x1 were <50 RFU. This is the first time FDDU
has documented the appearance of CT on the AB 3130x1.
However, the characterization of CT on the AB 3130x1





is similar to the AB 3730 and the CT can be attributed
to samples with OS results and peak heights >8000 RFU
being adjacent to samples containing no DNA.

Conclusions:

The Applied Biosystems (AB) AmpF1lSTR Identifiler Direct (ID
Direct) PCR Amplification kit is a wvalidated kit that
generates reliable and reproducible results for the manual
and/or automated processing of FTA Genecard buccal samples.
The FDDU existing Tecan EVO system for automated
Amplification Set-up (MMA) and Electrophoresis Plate
Preparation (EPP) procedures is a valid system for the
analysis of FTA Genecard buccal samples with the ID Direct
kit. In addition to performing the procedures manually,
the following instruments have been validated for use
during the analysis of buccal samples with ID Direct:
BSD600-Duet Punch Instrument (with a “cleaning strike”),
Tecan EVO (for MMA and EPP), and the ABI 3730 and ABI
3130x1 Genetic Analyzers. The manual and automated
analysis of buccal samples with ID Direct is being
incorporated into the FDDU Procedure Manual.

The current Tecan EVO scripts and liquid classes used by
FDDU are printed and maintained in a notebook for reference.
The BSD test (e.g. FCO Punch) configured within the BSD
software and STaCS for the processing of the 96-Well plates
will continue to be maintained on each BSD600-Duet punch
instrument as well as on the BAS LAN for reference.
Modifications may be incorporated into the Tecan EVO
scripts and liquid classes or the BSD tests; however, any
changes must be documented.






FCO TECAN EVO Validation Study

Purpose:
To validate a high throughput automated system to perform

the FTA extraction, Amplification Set-up (MMA) and
Electrophoresis Plate Preparation (EPP) procedures for the
DNA analysis of blood samples received by the Federal
Convicted Offender (FCO) Program. The validation was
performed using three Tecan EVO Robotic Workstations and
one TE-MO 3/5-96 Multichannel Pipetting Option (see below
for brief description of the configuration of each Tecan
EVO workstation).

Background:
The FCO Program currently has an automated system for the
DNA analysis of blood samples. In response to an expansion

in the Federal DNA Database legislation the FCO Program
designed a new high throughput automated system to increase
its capacity and capabilities. The FCO Procedure Manual
(Issue Date: 12/03/2007) details the procedures currently
used by the Federal Convicted (FCO) Program to perform DNA
analysis. The Gemini scripts and liquid classes used on
the current FCO Tecan Freedom 200 and Tecan Genesis 100
robotic workstations were used as templates for the Tecan
EVO scripts and liquid classes. The ABI AmpFlSTR
Identifiler amplification kit was used for the
amplification of the STR loci. All of the capillary
electrophoresis daughter plates were processed using an ABI
PRISM 3730 DNA Analyzer (some of the plates were also
analyzed on an ABI PRISM 3130x1 Genetic Analyzer) and the
STR results were analyzed using GeneMapper ID v3.2.1.

Experiments/Results:

The validation study was performed using a combination of
blood (liquid) and bloodstain (collected via finger stick)
FCO samples with known STR types in multiple 96-Wells plate
layouts (standard, checkerboard and zebra). The FCO high
throughput automated system with the Tecan EVO robotic
workstations was designed to process batches of 10 plates
at a time. A total of 5 batches of 10 full 96-Wells plates
(50 total plates including a total of approximately 2500
FCO samples) were processed on the Tecan EVO robotic
workstations. The STR types for each FCO sample analyzed
during the validation study were compared to the






original/expected STR results using the STaCS software.

All the STR profiles for FCO samples and controls were
consistent with the expected results. The STaCS QA/QC
Sample Runs printouts provide a list of all the FCO samples
run during the validation study and whether or not the
resulting profile status was a Match or No Match.

The FCO high throughput automated system includes three
Tecan EVO 150 robotic workstations and one TE-MO. One
Tecan EVO 150 workstation includes the TE-MO option and is
dedicated to performing the FTA Extraction procedure, the
second Tecan EVO 150 is dedicated to performing Master Mix
Addition (Amplification Set-up), and the third Tecan EVO
150 is dedicated to Electrophoresis Plate Preparation (EPP).
Each of the Tecan EVO workstations, including the TE-MO, is
configured to use fixed tips (as opposed to disposable
tips); therefore, it was imperative to test for any
carryover or cross contamination that could be introduced
during the automated ligquid handling.

Four batches of 10 plates (a total of 40 plates) were run
with either a zebra or checkerboard plate layout to test
for any carryover or cross contamination between adjacent
columns (zebra layout) and adjacent wells (checkerboard
layout) on the 96-Wells plates. One of the batches of 10
plates (Set #4) was amplified for 25 cycles to identify any
potential contamination caused by the greater yield of
amplified DNA obtained from the increased cycle number (i.e.
25 cycles instead of 24 cycles). The empty/blank wells
used to create the zebra and checkerboard plate layouts
(see printouts) were treated as NEGATIVE Controls and
processed as described in the current FCO Procedure Manual.

For the plates processed on the ABI 3130xl1 and ABI 3730,
the NEGATIVE controls were analyzed in GeneMapper ID (GMID)
with a peak amplitude threshold (PAT) of 50 RFU and 75 RFU
respectively. Note that the GMID PAT for the ABI 3730
analysis parameters was lowered to 50 RFU prior to the
analysis of Set #5. There were two instances of very low
level contamination on plates analyzed in Set #3 and #4,
however, neither of these instances of contamination could
be attributed to the Tecan EVO robotic workstations.
Therefore, there were no signs of potential carryover or
cross contamination in any of the FCO samples or NEGATIVE
controls on these plates that could be attributed to the
Tecan EVO robotic workstations and/or the FCO Program’s new
high throughput automated system





During the FCO Tecan EVO Validation Study, all five sets of
plates (total of 50 plates) were analyzed using the ABRT
3730; two plates from each set were also analyzed an ABI
3130x1. During the review of Set #2 it appeared that there
was low level contamination in many of the blank/empty
wells (NEGATIVE controls) included on each plate in the set
to create the checkerboard plate layout. However, it was
noted at the time that the suspected contaminant peaks
present in the ABI 3730 results were not present when the
exact same daughter plates were analyzed on an ABI 3130xl1.
Two additional plates, one zebra (EXP-081201-01) and one
checkerboard (EXP-081201-02), were amplified for 25 cycles
and analyzed to characterize whether the low level peaks in
the NEGATIVE/AMPBLANK controls were the result of carryover
or cross contamination introduced by the Tecan EVO
workstations or crosstalk between adjacent capillaries on
the ABI 3730 instrument. On both plates the typical
NEGATIVE controls (wells B0l and Gl2) were processed per
the current FCO SOP. However, the additional blank/empty
wells (NEG controls) used to create the checkerboard or
zebra plate layouts did not receive the extract reagents.
Both plates were processed following the manual FCO
procedures for Extraction and Master Mix Addition. The EPP
procedure was first performed manually for each plate and
the daughter plates (EXP-081201-01B and EXP-081201-02B)
were analyzed on the ABI 3730. The EPP procedure was then
performed on the Tecan EVO workstation for each plate and
the resulting daughter plates were analyzed on both the ABI
3130x1 (EXP-081201-01C 3130 and EXP-081201-02C 3130) and
the ABI 3730 (EXP-081201-01C 3730 and EXP-081201-02C 3730).
Based on the results from these plates, it became clear
that the low level peaks present in the NEGATIVE/AMPBLANK
controls were not carryover or cross contamination, but
were the result of crosstalk between adjacent capillaries
on the ABI 3730. It was also noted that there was no
crosstalk between two capillaries injected with DNA
containing FCO samples or controls; crosstalk was only
identified when injecting controls that contain no DNA.
Based on the results of these two plates and the FCO Tecan
EVO Validation study as a whole, the FCO Program will
implement a GMID PAT of 50 RFU for the ABI 3730 instrument
to remain consistent with the analysis parameters currently
used for the ABI 3130x1.





Conclusions:

The FCO Program’s high throughput automated system with
Tecan EVO robotic workstations is a valid system that
provides reliable and reproducible results during the
analysis FCO DNA samples. The high throughput system is
being incorporated into the current FCO procedures. The
Tecan EVO scripts and ligquid classes will be printed and
maintained in a notebook for reference. Changes may be
made to these scripts and/or liquid classes that will have
no impact on the validity of the automated system. However,
any changes to the scripts and/or liquid classes must be
documented and maintained in the notebook.








